Objective : Cerebral venous thrombosis (CVT) is a rare condition for which few clinical reviews have been conducted in Korea. Our aim was to investigate, risk factors, clinical presentations/courses, and outcomes of 22 patients treated for CVT at two centers.
INTRODUCTION
Cerebral venous thrombosis (CVT) is a rare condition that accounts for 0.5-1% of all strokes and usually affects young to middle-aged adults.
1)4)6)9)14)28)30) 33) Findings at presentation are variable but range from simple headache to severe neurologic dysfunction, depending on degree of intracranial pressure increases, resultant venous infarction or hemorrhage, and locations affected. 6 Clinical outcomes at discharge and 12 months later were scored according to modified Rankin scale (mRS)
as good (0-2), disabled (3-5); or fatal (6) .
RESULTS
At time of diagnosis, mean age of patients (male, 10; female, 12) was 54.41 ± 16.19 years (range, 27-85 years) ( Table 1 ). In terms of predisposing factors, prothrombotic conditions were identified in eight patients (36%), infections in three (mastoiditis, 2; upper respiratory, 1; 14%), hyperthyroidism in four (18%), trauma in two (9%), and malignancy in one (diffuse large B-cell lymphoma; 5%). Another patient (5%) had a history of deep vein thrombosis. In three patients (14%), causes were indeterminate. The distribution of prothrombotic conditions are summarized in Table 2 .
The most common symptom was headache (9/22, 40%), followed by seizure (5/22, 23%), altered mental status (4/22, 18%), focal motor deficits, visual symptoms, and dysarthria (Table 3) . Mean duration of illness at presentation was 7 days (range, 0-90 days).
Imaging results indicated that three patients (13%)
had cerebral infarcts at diagnosis, whereas 11 (50%)
had suffered hemorrhagic transformation of infarcts. Another patient with a poor prognosis after severe hemorrhage was simply observed, receiving no medication ( Table 5) A contrast-weighted CT of the brain was then performed. Although lacking definitive signs of infarction or hemorrhage, an 'empty delta sign' (ie, triangular area of enhancement with a relatively low-attenuating center) was identified, signifying sinus thrombosis (Fig. 1) . MRI of the brain, with MRV, revealed signal loss in superior sagittal sinus (Fig. 2) .
The patient was admitted to the neurology intensive care unit, and heparin anticoagulation was initiated.
Once adequate, a switch was made to warfarin, which was continued for 6 months. At time of discharge, a mild headache persisted but was much improved from the pre-admission state. Follow-up MRV 5 months after discharge showed evidence of recanalization, with signal detected in superior sagittal sinus (Fig. 3) . of left transverse/sigmoid sinus and left internal jugular vein was evident on MRV (Fig. 5) . The patient was admitted to the neurology intensive care unit and heparin was started for anticoagulation. Once adequate, heparin was switched to warfarin for a 6-month course. At discharge, the patient was free of headache, with good functional status in follow-up.
MRV done 9 months after discharge confirmed reappearance of flow signal in left transverse and sigmoid sinuses (Fig. 6 ).
DISCUSSION

Incidence and risk factors of CVT
CVT is an uncommon type of stroke that affects ap- (33) Infection (26) Anticoagulation (90) 20 CVT = cerebral venous thrombosis; mRS = modified Rankin Score; N/A = data not available; OC = oral contraceptive; SSS = superior sagittal sinus; SS = straight sinus; TS = transverse-sigmoid sinus. *Numer of patients with mRS score less than 2 Half of the 22 patients we studied similarly showed imaging evidence of hemorrhagic infarction. Until recently, however, radiologic criteria for assessing hemorrhagic infarction in CVT were not often discussed.
It was presumed that large-sized baseline lesions on MRI and persistent venous occlusion were responsible, but in rats, both rate and size of venous infarcts increase with age, suggesting a greater vulnerability in the aged brain. Outcomes of a previous Korean study further indicate that hemorrhagic infarction is more frequent in a prothrombotic setting. 26) Although hypercoagulability clearly may precipitate thrombosis and sinus occlusion, resulting in venous stasis, intracranial hypertension, and abrupt transition to hemorrhage, the incidence of hemorrhagic infarction was not significantly higher in patients of ours with prothrombotic conditions. Only three of such patients suffered hemorrhagic infarctions.
We therefore attribute such occurrences to aging arteriosclerotic vessels (as above) rather than hypercoagulability, reflecting the skewed elderly segment of Korean population.
Treatment and outcomes of CVT
Traditionally, the prognosis is poor for a majority of patients with CVT. 
CONCLUSION
In this study, patients suffering CVT were considerably older and had no female predominance than those evaluated in comparable investigations globally.
And risk factors for CVT had low relationship with pregnant or oral contraceptives comparing with Western country. Either anticoagulation or antiplatelet therapy showed good prognosis in our study, which needs further analysis.
